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PROBLEM TO BE SOLVED: To provide a semiconductor device which 
suppresses the short-channel effect and can prevent leakage between a 
contact and a silicon substrate, and, to provide a manufacturing method. 
SOLUTION: In a silicon substrate;where a source drain region 3, a silicone 
oxide film 4 and a silicon nitride film 5 are formed sequentially, a groove 
passing through the films and cutting the source drain region is provided. A 
columnar gate electrode 9, formed so that it; is detached from a sidewall is 
provided in the grove and an LDD region 10 is formed jn a region, where 
the gate .electrode of a grove base part is not arranged. Thus, shprt- 
channel effect which accompanies shortening of gate length is. suppressed. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The semiconductor device characterized by what the source / drain layer formed in the semi- 
conductor substrate are divided, and it has the slot of the depth which reaches said semi-conductor 
substrate, and it is the interior of said slot, and the column-like gate electrode is arranged in the side 
attachment wall of this slot, and the estranged location for. 

[Claim 2] To the semi-conductor substrate with which the low concentration drain (LDD) layer, and the 
source / drain layer were formed in this order Said source / drain layer are divided, and it has the slot 
of the depth which reaches said low concentration drain layer. In the lower part of said slot The 
semiconductor device characterized by what said low concentration drain layer is divided and it has the 
impurity range which reaches said semi-conductor substrate/and it is the interior of said slot, and the 
column-like gate electrode is arranged in the side attachment wall of this slot, and the estranged 
location for. 

[Claim 3] The source / drain layer, silicon oxide, and a silicon nitride are formed in the field inserted into 
the component isolation region of a semi-conductor substrate at this order. Said source / drain layer, 
said silicon oxide, and said silicon nitride are penetrated, and it has the slot of the depth which reaches 
said semi-conductor substrate. Inside said slot The semiconductor device characterized by what it 
estranges with the side attachment wall of this slot, and is formed, and it has the gate electrode of the 
shape of a column which contacts said semi-conductor substrate through gate oxide, and the low 
concentration drain layer is formed in the field which is not covered with said gate electrode among the 
fields where said semi-conductor substrate and said slot touch for. 

[Claim 4] A low concentration drain layer, the source / drain layer, silicon oxide, and a 'silicon nitride are 
formed in the field inserted into the component isolation region of a semi-conductor substrate at this 
order. Said source / drain layer, said silicon oxide, and said silicon nitride are penetrated, and it has the 
slot of the depth which reaches said low concentration drain layer. Inside said slot Estrange with the 
side attachment wall of this slot, and it is formed, and has the gate electrode of the shape of a column 
which contacts said semi-conductor substrate through gate oxide. The semiconductor device 
characterized by what the impurity range which divides said low concentration drain layer in the lower 
part of said gate electrode among the fields where said semi-conductor substrate and said slot touch is 
formed for. 

[Claim 5] The semiconductor device according to claim 2 or 4 characterized by what said impurity range 
is formed for by pouring in boron and boron fluoride, arsenic, or one impurity of Lynn. 
[Claim 6] (a) The process which forms a component isolation region on a semi-conductor substrate, and 
the process which forms the source / drain layer of a transistor by the (b) ion implantation, (c) The 
process which carries out the laminating of silicon oxide and the silicon nitride to this order, (d) Said! 
silicon nitride and said silicon oxide, and said source / drain layer are etched by using a resist pattern as 
a mask. The process which forms the slot of the depth which reaches said semi-conductor substrate, 
and the process which forms a sidewall in the wall of the (e) aforementioned slot, (f) The process which 
embeds the 1st conductive member used as a gate electrode in the opening inserted into said sidewall 
of said slot, (g) The process which removes said sidewall, and the process which pours in ion through 


the field which removed the (h) aforementioned sidewall, and forms a low concentration drain layer, (i) 
The process which penetrates the process which forms an interlayer film in said whole semi-conductor 
substrate, and the (j) aforementioned interlayer film, said silicon nitride and said silicon oxide by etching, 
and forms a contact hole, (k) The manufacture approach of the semiconductor device characterized by 
what the process which forms predetermined wiring is included for after laying said interior of a contact 
hole underground by the 2nd conductive member. 

[Claim 7] (a) The process which forms a component isolation region on a semi-conductor substrate, and 
the process which forms a low concentration drain layer, and the source / drain layer of a transistor in 
this order by the (b) ion implantation, (c) The process which carries out the laminating of silicon oxide 
and the silicon nitride to this order, (d) Said silicon nitride and said silicon oxide, and said source / drain 
layer are etched by using a resist pattern as a mask The process which forms the slot of the depth 
which reaches said low concentration drain layer, the process which forms a sidewall in the wall of the 
(e) aforementioned slot, and by pouring in an impurity by using the (f) aforementioned sidewall as a mask 
The process which forms the impurity range which divides the low concentration drain layer of said slot 
lower part, (g) The process which embeds the 1st conductive member used as a gate electrode in the 
opening inserted into said sidewall of said slot, (h) The process which removes said sidewall, and the 
process which forms an interlayer film in the whole (i) aforementioned semi-conductor substrate, (j) The 
process which penetrates said interlayer film, said silicon nitride, and said silicon oxide by etching, and 
forms a contact hole, (k) The manufacture approach of the semiconductor device characterized by what 
the process which forms predetermined wiring is included for after laying said interior of a contact hole 
underground by the 2nd conductive member. 

[Claim 8] The manufacture approach of the semiconductor device according to claim 7 characterized by 
what the impurity range of the process of the above (f) is formed for by pouring in boron and boron 
fluoride, arsenic, or one impurity of Lynn. 

[Claim 9] The manufacture approach of the semiconductor device according to claim 6 or 7 
characterized by what is etched on the conditions to which the etching rate of said silicon oxide and 
said semi-conductor substrate becomes small in case it etches on the conditions to which the etching 
rate of said silicon nitride becomes small in case said interlayer film is etched, and said silicon nitride is 
etched in the process of the above 0)- 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, it is in each part of a semiconductor device, especially the 
inclination for gate length's dimension to also be reduced, with detailed-izing and improvement in the 
speed of a semiconductor device. The manufacture approach of such a conventional semiconductor 
device is explained with reference to drawing 3 . Drawing 3 (A) - (D) is a process sectional view for 
explaining the manufacture approach of the conventional semiconductor device typically. 
[0003] First, as shown in drawing 3 (A) f on a silicon substrate 1, for example, the trench separation 
forming method is used, and the component isolation region 2 is formed, then gate oxide 8 is formed. 
Next, as shown in drawing 3 (B), the polycrystalline silicon film 15 grade used as the gate electrode 9 is 
formed/then the resist pattern 6 for gate electrode 9 formation is formed. Next, as shown in drawing 3 
(C), the polycrystalline silicon film 15 is etched by using a resist pattern 6 as a mask, after that, using 
ion-implantation, boron or boron fluoride is poured into a P channel field for an arsenic or Lynn with the 
dose of 5E12cm-2 to 2-5E14cm-2, and the low concentration drain (LDD:Lightiy Doped Drain) field 10 is 
formed in an N channel field. This LDD structure is effective technique in order to form a short channel 
transistor. 

[0004] Then, a sidewall 7 is formed in the outside of the gate electrode 9 by the thickness of 30nm - 
100nm, for example using silicon oxide. Then, with ion-implantation, if it is an N channel field and is a P 
channel field about an arsenic or Lynn, boron or boron fluoride will be poured in with the dose of 
1E15cm-2 to 2-1E16cm-2, and the source and the drain field 3 used as a diffusion layer field are formed. 
[0005] Next, as shown in drawing 3 (D), the resist pattern for forming an interlayer film 1 1 , then forming 
contact 12 is formed. Then, an interlayer film 1 1 is etched by using a resist pattern as a mask. Etching 
in this case is performed on the conditions which can take silicon oxide 5 and a selection ratio. Then, 
the contact 12 interior is laid underground using a tungsten, then wiring 13 is formed, and a 
semiconductor device is manufactured. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach of the conventional 
semiconductor device mentioned above, in order to be unable to make gate length smaller than the 
limitation of lithography and to have to form the source and the drain field 3 more deeply than the gate 
electrode 9, pressure-proofing between the source and the drain field 3 falls, and there is a problem that 
the short channel effect that a punch through becomes easy to happen cannot be controlled. 
[0007] Moreover, when carrying out opening of the contact 12 on isolation 2, since the component 
isolation region 2 will corrode by etching in the case of etching of contact 12, the component isolation 
region 2 will be dug, and the problem that leak between contact 12 and a silicon substrate 1 will occur is 
also produced. 

[0008] This invention is made in view of the above-mentioned trouble, and the main object controls a 
short channel effect, and is to offer contact, the semiconductor device which can prevent leak between 
silicon substrates, and its manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the source / drain layer, 


silicon oxide/and a silicon nitride are formed in the field to which this invention was inserted into the 
component isolation region of a semi-conductor substrate in the 1st view at this order. Said source / 
drain layer, said silicon oxide, and said silicon nitride are penetrated, and it has the slot of the depth 
which reaches said semi-conductor substrate. Inside said slot It estranges with the side attachment wall 
of this slot, and is formed, and it has the gate electrode of the shape of a column which contacts said 
semi-conductor substrate through gate oxide, and the low concentration drain layer is formed in the 
field which is not covered with said gate electrode among the fields where said semi-conductor 
substrate and said slot touch. 

[0010] Moreover, a low concentration drain layer, the source / drain layer, silicon oxide, and a silicon 
nitride are formed in the field to which this invention was inserted into the component isolation region of 
a semi-conductor substrate in the 2nd view at this order. Said source / drain layer, said silicon oxide, 
and said silicon nitride are penetrated, and it has the slot of the depth which reaches said low 
concentration drain layer. Inside said slot It estranges with the side attachment wall of this slot, and is 
formed, and it has the gate electrode of the shape of a column which contacts said semi-conductor 
substrate through gate oxide, and the impurity range which divides said low concentration drain layer in 
the lower part of said gate electrode among the fields where said semi-conductor substrate and said 
slot touch is formed. 

[0011] Moreover, this invention offers the manufacture approach of a semiconductor device in the 3rd 
view. The process at which this manufacture approach forms a component isolation region on (a) semi- 
conductor substrate, (b) The process which forms the source / drain layer of a transistor by the ion 
implantation, (c) The process which carries out the laminating of silicon oxide and the silicon nitride to 
this order, (d) Said silicon nitride and said silicon oxide, and said source / drain layer are etched by using 
a resist pattern as a mask. The process which forms the slot of the depth which reaches said semi- 
conductor substrate, and the process which forms a sidewall in the wall of the (e) aforementioned slot, 
(f) The process which embeds the 1st conductive member used as a gate electrode in the opening 
inserted into said sidewall of said slot, (g) The process which removes said sidewall, and the process 
-'which pours in ion through the field which removed the (h) aforementioned sidewaN, and forms a low 
? concentration drain layer, (i) The process which penetrates the process which forms an interlayer film in 
said whole semi-conductor substrate, and the (j) aforementioned interlayer. film, said silicon nitride and 
said silicon oxide by etching, and forms a contact hole, (k) After laying said interior of a contact hole 
underground by the 2nd conductive member, the process which forms predetermined wiring is. included. 
[0012] Furthermore, this invention offers the manufacture approach of a semiconductor device in the 
4th view. The process at which this manufacture approach forms a component isolation region on (a) 
semi-conductor substrate, (b) The process which forms a low concentration drain layer, and the source 
/ drain layer of a transistor in this order by the ion implantation, (c) The process which carries out the 
laminating of silicon oxide and the silicon nitride to this order, (d) Said silicon nitride and said silicon 
oxide, and said source / drain layer are etched by using a resist pattern as a mask. The process which 
forms the slot of the depth which reaches said low concentration drain layer, the process which forms a 
sidewall in the wall of the (e) aforementioned slot, and by pouring in an impurity by using the (f) 
aforementioned sidewall as a mask The process which forms the impurity range which divides the low 
concentration drain layer of said slot lower part, (g) The process which embeds the 1st conductive 
member used as a gate electrode in the opening inserted into said sidewall of said slot, (h)The process 
which removes said sidewall, and the process which forms an interlayer film in the whole (i) 
aforementioned semi-conductor substrate, G) Said interlayer film, said silicon nitride, and said silicon 
oxide are penetrated by etching, and the process which forms a contact hole, and the process which 
forms predetermined wiring after laying the interior of the (k) aforementioned contact hole underground 
by the 2nd conductive member are included. 
[0013] 

[Embodiment of the Invention] The semiconductor device concerning this invention in the gestalt of 
desirable 1 operation, to that silicon substrate by which a source drain field (3 of drawing 1 ), silicon 
oxide (4 of drawing 1 ), and a silicon nitride (5 of drawing 1 ) were formed in this order It has the slot 
which penetrates these and divides a source drain field. Inside a slot It has the gate electrode (9 of 


drawing 1 ) of the shape of a column formed so that it might estrange from the side attachment wall, 
and the short channel effect accompanying gate length's cutback-izing is controlled by forming a LDD 
field (10 of drawing 1 ) in the field in which the gate electrode of the groove bottom section is not 
arranged. 
[0014] 

[Example] The gestalt of operation of above-mentioned this invention is explained below with reference 
to a drawing about the example of this invention that it should explain to a detail further. 
[0015] [Example 1] The manufacture approach of the semiconductor device concerning the 1st example 
of this invention is first explained with reference to drawing 1 . Drawing 1 (A) - (D) is a process 
sectional view for explaining typically the manufacture approach of the semiconductor device of the 1st 
example of this invention. 

[0016] First, as shown in drawing 1 (A), on a silicon substrate 1, for example, the trench separation 
forming method is used, the component isolation region 2 is formed, after that, with ion-implantation, if it 
is an N channel field and is a P channel field about an arsenic or Lynn, boron or boron fluoride will be 
poured in with the dose of 1E15cm-2-1E16cm-2, and the source and the drain field 3 used as a 
diffusion layer field are formed. 

[0017] Next, as shown in drawing 1 (B), silicon oxide 4 is formed by 5nm - 30nm thickness by thermal 
oxidation, and a silicon nitride is formed by 50nm - 200nm thickness with a CVD method etc. Then, the 
resist pattern 6 for gate electrode 9b formation is formed. Then, dry etching performs anisotropic 
etching for the silicon nitride 5, silicon oxide 4, and a silicon substrate 1 one by one by using a resist 
pattern 6 as a mask, and a slot is formed. In addition, the amount of etching of a silicon substrate 1 is 
adjusted so that it may be etched more deeply than the source and the drain field 3. 
[0018] Next, as shown in drawing 1 (C), a sidewall 7 is formed by the thickness of 30nm - 100nm inside 
a slot using silicon oxide. Then, after forming gate oxide 8 by 2nm - 5nm thickness by thermal oxidation, 
in order to form the gate electrode 9, polycrystalline silicon is deposited 10nm - 50nm in thickness with 
a CVD method, and etchback is carried out In addition, the etchback in this case can form the silicon 
nitride 5 currently formed in the front face using the CMP method by considering as an etching stopper. 
[0019] Next, as shown in drawing 1 (D), etching clearance of the sidewall 7 is carried out, then boron or 
boron fluoride is poured into an N channel field for an arsenic or Lynn with the dose of 5E1 2cm-2- 
5E14cm-2 in a P channel field, using ion-implantation, and the LDD field 10 is formed. 
[0020] Then, the resist pattern for forming an interiayer film 11, then forming contact 12 is formed. Then, 
sequential etching of an interiayer film 1 1 and the silicon nitride 5 is carried out by using a resist pattern 
as a mask. First, etching in this case carries out on the conditions which can secure a selection ratio 
with the silicon nitride 5 at the time of etching of an interiayer film 11, and carries out on the conditions 
which can secure the selection ratio of a silicon substrate 1 and isolation 2 at the time of etching of the 
silicon nitride 5. Then, the contact 12 interior is laid underground using a tungsten, then wiring 13 is 
formed. 

[0021] As mentioned above, according to this example, gate length is controllable by the sidewall. 7 at 
the time of formation of the gate electrode 9 to be shown in drawing 1 (C). For example, when the resist 
pattern 6 for gate electrode 9 formation is 0.2 micrometers, 0.1 -micrometer gate length's semiconductor 
device can be formed by setting sidewall width of face to 0.05 micrometers. Moreover, by being able to 
dig a silicon substrate 1 and digging an amount more deeply than the source and the drain field 3 at the 
time of formation of the slot before gate electrode 9 formation, the channel field of a transistor is 
formed in a location deeper than the source and the drain field 3, and can control the short channel 
effect of a transistor. ' 

[0022] Furthermore, as shown in drawing 1 (D), it sets to etching of contact 12. In order to carry out on 
the conditions which can take silicon oxide 5 and a selection ratio at the time of etching of an interiayer 
film 11 and to carry out on the conditions which can take the selection ratio of a silicon substrate 1 and 
isolation 2 at the time of etching of the silicon nitride 5, For example, since isolation 2 is not deleted 
even if it is the case where contact 12 carries out opening on isolation 2, it becomes possible to control 
the leakage current between contact 1 2 and a silicon substrate 1 . 

[0023] The manufacture approach of the semiconductor device concerning [an example 2], next the 2nd 


example of this invention is explained with reference to drawing 2 . Drawing 2 (A) - (D) is a process 
sectional view for explaining typically the manufacture approach of the semiconductor device of the 2nd 
example of this invention. 

[0024] First, as shown in drawing 2 (A), on a silicon substrate 1, for example, the trench separation 
forming method is used, the component isolation region 2 is formed, then using ion-implantation, boron 
or boron fluoride is poured into a P channel field for an arsenic or Lynn with the dose of 5E12cm-2- 
5E14cm-2, and the LDD field 10 is formed in an N channel field. Then, with ion-implantation, if it is an N 
channel field and is a P channel field about an arsenic or Lynn, boron or boron fluoride will be poured in 
with the dose of 1E15cm-2-1E16cm-2, and the source and the drain field 3 used as a diffusion layer 
field are formed. 

[0025] Next, as shown in drawing 2 (B), silicon oxide 4 is formed by 5nm - 30nm thickness by thermal 
oxidation, and a silicon nitride is formed by 50nm « 200nm thickness with a CVD method. Then, the 
resist pattern 6 for gate electrode 9b formation is formed. Then, dry etching performs anisotropic 
etching for the silicon nitride 5, silicon oxide 4, and a silicon substrate 1 one by one by using a resist 
pattern 6 as a mask, and a slot is formed. In addition, the amount of etching of the silicon substrate 1 in 
this case is shallower than the LDD field 10, and it is etched so that it may become deeper than the 
source and the drain field 3. 

[0026] Next, as shown in drawing 2 (C), a sidewall 7 is formed by the thickness of 30nm - 100nm inside 
a slot using silicon oxide. Then, the threshold electrical potential difference of a transistor is controlled 
by driving the impurities 14, such as boron and boron fluoride, arsenic, and Lynn, into a slot, using ion- 
implantation. Then, in order to form gate oxide 8 by 2nm - 5nm thickness by thermal oxidation and to 
form the gate electrode 9 after that, polycrystalline silicon is deposited 10nm - 50nm in thickness with a 
CVD method, and etchback is carried out. The etchback in this case can form the silicon nitride 5 
currently formed in the front face using the CMP method by making it an etching stopper. 
[0027] Next, as shown in drawing 2 (D), the resist pattern for forming an interlayer film 1 1 , then forming 
contact 12 is formed. Then, sequential etching of an interlayer film 1 1 and the silicon nitride 5 is carried 
out by using a resist pattern as a mask. First, etching in this case is performed on the conditions which 
can take a selection ratio with the silicon nitride 5 in the time of etching of an interlayer film 1 1, and the 
time of etching of the silicon nitride 5 performs it on the conditions which can take the selection ratio of 
a silicon substrate 1 and isolation 2. Then, the contact 12 interior is laid underground using a tungsten, 
then wiring 13 is formed. 

[0028] As mentioned above, since formation of the LDD field 10 is formed in the formation process of 
the source and the drain field 3 in the 2nd example of this invention therefore, it is possible to reduce a 
manufacturing cost as compared with the 1st example which did not need to perform the process which 
removes a sidewall 7 and was described above. 
[0029] 

[Effect of the Invention] Since gate length is controlled by the sidewall according to this invention as 
explained above, gate length can be made smaller than the limitation of lithography, and since the 
channel section can be formed in a location lower than the source and the drain field which are a 
diffusion layer about the channel of a transistor since the substrate is dug and formed, it does so the 
effectiveness that a short channel effect can be controlled. 

[0030] Furthermore, since it can suppress that a component isolation region is etched by etching of 
contact even when carrying out opening of the contact on a component isolation region, since contact is 
formed by using a silicon nitride as a stopper, the leakage current between contact and a silicon 
substrate can also be controlled. 


[Translation done.] 


> * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is a process sectional view for explaining typically the manufacture approach of the 
semiconductor device concerning the 1st example of this invention. 

[Drawing 2] It is a process sectional view for explaining typically the manufacture approach of the 
semiconductor device concerning the 2nd example of this invention. 

[Drawing 3] It is a process sectional view for explaining the manufacture approach of the conventional 
semiconductor device. 
[Description of Notations] 

1 Silicon Substrate 

2 Isolation 

3 Source Drain Field 

4 Silicon Oxide 

5 Silicon Nitride 

6 Resist Pattern 

7 Sidewall 

8 Gate Oxide 

9 Gate Electrode 

10 LDD Field 

1 1 Interlayer Film 

12 Contact 

13 Wiring 

14 Impurity for Threshold Armature-voltage Control 

15 Polycrystalline Silicon Film 
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[W*Ja9] ttifS (j) fi0X@^4o(,NT, 
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[0 0 0 1] 

[0 0 0 2] >o 

v ^ % . ¥m&m*&i® . m k. h *©^tife * ^ s 

^filcfc-S. r© ± 5 fc«*©i£*#SE«©»3ft#ifcK: 

OV^T, H3^#fiB,bt:lft0J^-5„ 1213 (A) ~ (D) 

ii>©lSJ*rflSI2|-e*>5. 
[0 0 0,3] £1\ HI 3. (A) Ki*i"J:5^ 

3. :JJtK:» H3 (B) tc^i-J;5{-. h«K9£* 20 
&&m&*slt aV'ftl 5 U JKl^T, y-Nm 

ic, HI 3 (C) Ic^-frJ; 5 fc* i/i/^ V6 £-v 

^C3^Sr.5 E 1 2 cm— 2~5 E 1 4 c m-2© 
K-XiT-aAL, fijlSKu-fy (LDD : Li gh 
tly Doped Drain) 1 0 Sr^i" 

5 0 ^©LDDiiili, fi^^h7>"^^5:M 30 

[0 0 0 4] SfcV^C, ^iWbfflifcfli^-c, 

h«@9©^{|ljlc:if^ K**— ^78:3 0 nm~l 
0 0 nm<DJ¥$-e^-f-£o *©«, W ^V&Afef- J: 

P^^/HR^T-fc*Ui^n >-X(±7 sMfctf. n 1 E 
15c m _2 d>f)2~ 1 E 1 6 c m — 2 © h'—^AX&A 

U'tHRJMWttifcsy-*, KW>i«tt 3 

5." ■ . 

[0 0 0 5] E3 (D) t^tJ:5t, ■ JiRUffiU. "° 

lSrJ&iSU gSvT. hi 2&Mj$rfZ1t)to<o 

#T*?t5„ ^©SL = ;v**.M 2rtf»«r, Mx-fi*^ 

¥»frSll*rlit5art-5. 
[0 0 0 6]' 


^ *r SrJWW-t- 5 r. i # t? # * v * t ^ 5 fflMfr h 

[0 0 0 7] ^1/9 9 M 2Sr*^»2±^BB 

P-rS^, = M 2©^y^^j/©^ic, ^T- 

SHIMS* 2 •;/ ^ J; o tgt $ *fC L£ 0 fc© 
*^#l»R*2#»fc;h/CL*t\ ay??hl2t*> 

y 3 yss 1 M© y — 9 vx L-* 5 t 5 Pn^Mt 
[0008] #*893»±» ±era»^iic«*-ciic*Hfct 

i *s-e^ 5 ©KJt^ifeSraHNfi-S - ^ 

[000 9] 

t->!f3 v.a^t;^ i: & r ©JRlc^riS $ ffilS 

y-^/. k w-r yf £ SufE v- y. => vsmuk t wia"> y => 

«rW^> WiESI©rtg|5.}e:t± % ttfft.©fll|t ^MrnQLT^jA 

t={SSA k ^-r ym & *ix ^ § & © r-fc § 0 
[0010] JB2©S*fc^v^-c, # 

t y—*/ k u-r 1 1 v y => vBfe'fbJK t v- y 3 v 

t hwb v y =j vHMbfli t BtriEv y = v^tM t *nm 

«BSt©rt«B5Ktt, Kfl|©«aii:mMbT»jSiJi$ft, 
MMbDtSr^" LXt1Jffi¥^««i-S«-r^tt^©y- 

©rt,' iWB^— b«^©Tf|5tc,.-piE{£ig* KKyf 
Sr5M^S^«*^«^»J*S'ti.TV^5t©r*>5. ,' 
. [0 0 11 *3BWf4,- ^3;©^}Cfe^T, ^ 

i»fl^l1t©»36*lfeSr««rf-5.-. r©«JS*jfe"tt; 

(b) -Y^-vaAf-itj ^^^^^^©y— k-w— 
ylt»)jtt«iSt, (c) ->P:3yMl:;>P^ 

^-©wta^-r^ist,. (d)i..u-^ h 

y =y|!«i HUfEy-*/ H W tc^yf-^^ 

lx, im¥m&£mfcttz&z<oms:mi&r&JM* 

t. (e) «HE«i©l*J«t:if-'-f K!?-*— /w«:»J*i-5X- 
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mt, ( f ) jtu!2f*©BfjfElM W*-Mz&1zh,tc& 
(g) ftufElM K*a— /^iitSIti, 

( i ) tm*mto&m£.mz.mmm*mfc-rziMb. 

( j ) fflGJf IRUK SfJlBv- V 3 t AWES' D^v 

Efc-TSXHt, (k) WE a b?Lrt«SrflS203| 

[0 0 12] JEfc, #JSWtt, »4©»jSH:*sv^t, * 

( a ) ¥mfc&m±izm*ftmm®ztef&-t?>j:nt. 

(b) ^vaAKJ: DISSS KW^Ii 

(c) ayMi v-y a>^flJ)ti*-«>0K:a 

Ji-rsxst, (d) i/^f/^-y^z^iL 
wfE v- y =■ v^ftjgi t mm y = viMtffli t mie y 

WVJifcai-SW^OfllSrJgriti-SXai,- (e) huIE 
lOrtSCt'f K*;*~ /P«rJ&riW*3±ei:, ( f ) mT 

♦BKMR^i^^Sxai: > ( g ) ttEi*©tWB1>-'l' K 

«<HWSr«'*340XSi:, (h) ffllE-fr-f K**— ^Sr 
®i=k-rZ>TMt, (i) «re^tt*«£#l::JIIWBIS: 

^t5ist> (j.) HffiESWMtBuiav'y 'a^a-ffc 

3V** h?L4r»^i-*XSt» (k) tufE3>^* h 
[0 0 13] 

(01©3) tV!)3^kl8 (|§ll<D4-) i:->y 
£4ttBt (Ull ©5) -iiiSi©*K:»«$*ii5:'>!)3^S 

SHU*., *©««*»?>«IW-i-SJ:5K» 
h«B (Hll ©9) StfTU i$j££B 
co^*- h^#KR*frT^fc^«ttfc:LDD«lgE (El 
1CD1 0) &Bl&1rZ>Z klz£<9, ?- mwtt'Wbfc 

[0 0 14] 

[H^!l] ±IEUfc*«Wo3IJ(t©^lBk:ov^$ fek: 
[0015] [HJStfil l ] £i\ #389!©* 1 ©Xlfettl 


6 

ttwi-s. mi (a) ~ (d) f± % #$sb3©»i©ibk 

M © ^*#gficoMJt*?£ £1g5£i$ ictftPJ 1- 5 ft cd X 

[0016] Sf 4 Bl (A) fc*i-J:5fc» 
£fi 1 iJziH^^BHB* 2 0Jx.fi h u v^ftffM 

f±\ N^-r^/v^t*fetutft*Xfiy P?-r* 
/V^T-fo^ff^n VXf±7 -y4ktfa^& 1 E 1 5 c m 
— 2~ 1 E 1 6 c m— 2 © K-XitftAL, &tWBfBl£ 

[0 0 1 7] &K/EI 1 (B) Wz-lt^ 
Vgtffcffil 4 Srjl&gtf kid it)5n m~ 3 0 n m©Jg| 
ff U VftjbBtSr C V D#M£»c «t 9 5 0 n 

m~2 0 0nm(0fft'«t5 o ft^X, ^- h«® 

9 b^cofcftcDU'v 5 ^. h/^^— ve^r^-ra., -e© 

5, v-y =^-ft:^4SU ? v'y SrJWJtK?^ 

-T5o -yy^vstio^s'fy^iii, y— 

[0 0 18] Ell (C) fc^-f-J: #Jx.tfV 

y ^^m.itw^m^xmn<Dnm\^^ y?*-*<7* 

3 0 nm~ 1 0 0 nm©)|$X-Mt5. iV^X, 
h tMtm 8 SrrRBMkte <t 5 2 n m~ 5 ri m©Rff-C?7&jfc 
Lfcm, y-h««9*»J*i-5fc«>fc, Mx-tfCVD 
fe»-J:t)#^fBVy 3VSrff^ 1 0nm~5 0nm«f 

{Rl^tfCMPfeSrfflV^E^^^tUTVS^y = 

5iiiiX't?i. 

[0 0 1 9] Ell (D) 5»-, 

ffl^T, ^J^tfN^-Y^^Hi^J-ttt^Xliy P 
^^^/vig^ttJRo ^'fb^n v^r 5 E 1 2 c 

m— 2~ 5 E 1 4 c m— 2 <D K-XifftA L D D£B 

K i o 

[00 20] ^©|, fiUQIIIl 1 SrJKfifeU tt^-c, 3 
>-^^ M 2$r^-f-5fcftcoU'v ? ^ h'tf — ^&J&ffc 
40. -TSo -t©^, l-v 5 * — ^-r^^t LTJIIHIBt 
1 1, v-y 3>-a-fbM5 5rl[S^i. : y^>'^i-5 <> 
cD^j/^v^tt, *-f, JHPQMi iois>fymii*> 
y a vl«5 t ©il^Jti&s«t«X*# 6*#-<?fTV\ v- 

y 3 ^sfHKs-o-iy^v^isfctti'y =yisr t*- 

^-»(t 2 £ ©2HRJtas«tt£T-# 5 „ 

[0021] ±®Lfc«t5i-, *mmm\z£zt, mi 

(C) tc^-T i 5 t-. y-h«ffi 9 f-fK 
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0. 2 /im<E>P3\ K^*— /Mb£0. 05(imi:t 
5:il:ioT, 0. l M m©^- h*©*NN*S1t«r 

'f>iH«'3J;9 1 t>«<a5r.iK:J:o-C. h7V^^ 
©^-Y^/MB^sy-*, KKJdS«3in*vHH[ 

[0 0 2 21 01 (D) l-^-f-J: 5 1-. = io 

t± *s V = VBMfclK 5 t aBRJfc* i v \ 

->y a ^itm5<r>x. y ^^irma-± f y]) i t 
H^#St 2 t ©aWJfc© i ft3 *#.T?fT 5 * , 
f4\ avi?^ h i 2ds*^-^IH20±KMP-f 

ni2i->!)a vi« l i: ©K© y —?^M*n®\1r 
ZZ. buffet KZ* 

[0023] mmm 2 ] m^. *&wv>m 2 ©susfj 

tft0Ji-5o 0 2 (A) ~ '(D) f±. WJ<0I2©I1 

[0,0 2-4] 4i\ H2',(A) \Z7jk-r£?\c^ 
££ l -hfcSIT-^BMlW 2*W Mt« h U'^^m^fifc 

i&KKijtfu ^Xit7 -yit^^^5 E 1 2 c m — 2 ~ 5 
E 1 4 c m — 2 © K-XttSA l>, L D D|Hi& 1 0 £r 

fcftfiztfn sMbtfn 1 E 1 5 c m _ 2 ~ 1 

E 1 6 cm— 2 © K-XSreaAU lfc«Ji««£fc5 

[0 0 2 5] H2 (B) K^1-J;5l', . 0!l;t 
HE. v-y 3>'lMblBl4SrfftSMbK:J:9 5 nm~3 0 nm 
©fflBp-C3»j« U> -> y ^ yg-fkJBIS: C V DS&(' J; 5 5 0 
nm~2 0 0nmOgft?FJt5, ^V>T, l-H 
119 b^©fc«)©u^x — y.6 5r?f^-rSo ^ 

St 5 , v- y 3 vBWbfll 4 xtfv y 3 1 

■fit,- IDDfflJS l-0i 9 li*< , y— -K W yffi^, - 
3 J; 9 f±$S< &5 J: 5 y^-^-f-s. 
[0 0 2 6] 1212 (C) \z.^^b\c. CH^fiv- 

y 3^iMbfll4rfflv^«»©rtfl!lfc1»--r Y^*-^7^ 
SOnm-lOOnmClJ-CMtS, -£©*&. -Y^" 

JR. y V* £©*«*> 1 4 £«gpi;: r i:td«t. so 


9, h?l^**©L**HWtflES:flJ»-*-3. itt^T. 
y- hSMUB!8 SrSRiWbt J: 9 2 nm~5nm©gff 

tfCVDSlwJ; <5#^^i/y 3y$rff£ 1 0 nm~5 0 
nm*§iWU aty^y^i-S. £©»©:* y^y* 
fi. WxtiCMPft£^T*ffitM/&£;ft/CV^v'y 
=■ vSMtBI 5 £^ yf-^f* V y Z Z. t 

[0027] &tc, in 2 (d) \c^-t-£o\z^ mmmi 
t isxmnmi l. yyaysft^s^ 

1 1 ©31 y ?-l/<!ftifX~teis y ^ v^tlK 5 h ©31SIH:© 

t^5*#-t?ffv\ ->y ayiftisoiyfy^t' 
tt v-y nyigi tm*frffi2 h ©51tR.it ©ttb 5 ^# 
t-=?t5 0 Z<o&. hi -^rtttSr, 0iJ^«^y^ 

[00 2 8] JixE Lfc J: 5 t-. #3£BJ©Sf! 2 ©^JI«sjT- 
f4. LDDf^El OWjfM^y-x, KW^«3© 

7«rlfc*-#-5ISS:f¥54K*a s *.<; HulEL-fc:^ 1 ©H 

So • 
[0 0 2 9] 

[^^©^)*] KiliilSLfcJ;?!^ #89!fc«fc*tfi. 
y— ^^©ftijfflliirf-d' K!7d--/K-«tf? ; ff y- 

• hftSr yy^7-f -©k* J: ►) .t/h* < if 5 r. i a«-c 
ft, b^v^^w^-r^/vSr^tfcS-C'fesy— K 

[0030] yyayiftK^hs'^-iLt 
3y^^beMttP5fc*, =y^ 

i^x-tsfcfe, ay^^ h h v-y ayifira©!)-^ 

«j«Sr»«li-5 £ t h XZ 5. 

[01] *^B^©Sl©IIJ£0iJ^S^«:gS©Siit 
*ife**S:«Jjj:lJiWi-5^»©xa»fa5H-c*)*. 

[02]- *mj\<D% 2 ©^JS.0iJ^S^#:^«©Mit 
*ifeSr«S:«jlcttW-t-4fc»©l8»fiSBa'e*)5.- - - 

[03] tt*©^*#iSll©»3t*«feSrlftMi-5fc»© 

[^'©IftB^] s 

1 v- y 3 

2 *^»BI:- 

3- y-^KWyW: 
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